Innovation Platforms (IPs) are seen as a promising vehicle to foster a paradigm shift in agricultural research for development (AR4D). By facilitating interaction, negotiation and collective action between farmers, researchers and other stakeholders, IPs can contribute to more integrated, systemic innovation that is essential for achieving agricultural development impacts. However, successful implementation of IPs requires institutional change within AR4D establishments. The objective of this paper is to reflect on the implementation and institutionalisation of IPs in present AR4D programmes. We use experiences from sub-Saharan Africa to demonstrate how the adoption and adaptation of IPs creates both opportunities and challenges that influence platform performance and impact. Niche-regime theory is used to understand challenges, and anticipate on how to deal with them. A key concern is whether IPs in AR4D challenge or reinforce existing technology-oriented agricultural innovation paradigms. For example, stakeholder representation, facilitation and institutional embedding determine to a large extent whether the IP can strengthen systemic capacity to innovate that can lead to real paradigm change, or are merely 'old wine in new bottles' and a continuation of 'business as usual'. Institutional embedding of IPs and -more broadlythe transition from technology-oriented to system-oriented AR4D approaches requires structural changes in organisational mandates, incentives, procedures and funding, as well as investments in exchange of experiences, learning and capacity development.
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more structural and long-term collaboration and engagement between stakeholders in the agricultural sector that has been indicated as essential to achieve development impacts (Adekunle and Fatunbi, 2012; Sumberg et al., 2013a) . IPs build on experiences with earlier well-known multi-stakeholder approaches such as Farmer Field Schools (Kenmore et al., 1987; Pontius, 2002) , Participatory Research (Kerr et al., 2007) , Learning Alliances (Lundy et al., 2005; Mvumi et al., 2009) , Local Agricultural Research Committees (Hellin et al., 2008) and Natural Resource Management Platforms (Röling, 1994) .
IP aim to strengthen AR4D -and the agricultural innovation systems in which AR4D is embedded -by facilitating interaction and collaboration in networks of farmers, extension officers, policymakers, researchers and other stakeholders in the agricultural system, and by providing space for experimentation, learning and negotiation Ngwenya and Hagmann, 2011; Swaans et al., 2014) . Continuous engagement of stakeholders in describing and explaining problems, and exploring innovations to address these problems is seen as essential for three reasons. First, different stakeholder groups can provide various insights about the biophysical, technological and institutional dimensions of the problem, and what type of innovations are technically feasible, economically viable and social-culturally and politically acceptable (Schut et al., 2014c) . Second, stakeholder groups become aware of their fundamental interdependencies and the need for concerted action to overcome their constraints and reach their objectives (Leeuwis, 2000; Messely et al., 2013) . Third, stakeholder groups are more likely to support specific solutions when they have been part of the decision-making process (Faysse, 2006; Neef and Neubert, 2011) . In facilitating interaction and engagement, IPs can foster systemic 'capacity to innovate' of stakeholders to: (1) continuously identify and prioritise problems and opportunities in the dynamic environment that they are in, (2) take risk and experiment with sociotechnical options and assess the trade-off from these options, (3) mobilise resources and form support coalitions around the promising options, (4) link with others to share information and knowledge in support of change processes and (5) collaborate and coordinate with others with the aim of achieving concerted and collective action .
Recent studies on IPs demonstrate their potential in terms of realising coherent agricultural research, development and policy strategies (e.g. Ayele et al., 2012; Kilelu et al., 2013; Schut et al., 2014a; Swaans et al., 2014) . However, experiences also show that IPs' performance and impact depend on many variables. For example, the quality of platform organisation, stakeholder representation, facilitation and institutional embedding determine to a large extent whether platforms can lead to real change or innovation (Boogaard et al., 2013; Nederlof et al., 2011; Ngwenya and Hagmann, 2011) . Despite IP rhetoric, there may be an institutional context which leads to continuation of 'business as usual' practices, following an approach in which science develops and tests technologies that are then transferred to end users (Cullen et al., 2014; Friederichsen et al., 2013; Sumberg et al., 2013b) . Furthermore, several authors have found that IP-type approaches struggle to be adequately resourced in systems that traditionally adhere to linear, top-down approaches to innovation (Kristjanson Innovation platforms in international AR4D 539 et al., 2009; Nettle et al., 2013) . With a new 'wave' of multi-stakeholder approaches for enhancing systemic capacity to innovation in international AR4D, there is a need to reflect on the IP implementation and institutional embedding.
The objective of this paper is to identify opportunities and challenges for IPs in terms of their institutional embedding in AR4D systems and fostering systemic capacity for agricultural innovation. We study this in the context of international AR4D, which efficiency in terms of fostering innovation using participatory and collaborative approaches has been object of reform and study over time (e.g. Clark et al., 2011; De Janvry and Kassam, 2004; Hall et al., 2003; Hellin et al., 2008; Horton, 1998; Horton and Mackay, 2003; Santamaría Guerra, 2003; Watts et al., 2008) . Several authors have denoted a history of discontinuity in terms of applying and institutionalising participatory approaches (Kristjanson et al., 2009; Thiele et al., 2001) . As several international AR4D programmes have recently (re-) adopted IPs as an important vehicle for multi-stakeholder engagement and to achieve impact, studying their institutional embedding is key. The objective of this paper is not to critique the IP approach or the programmes and people that are implementing them. On the contrary, we take a constructive approach to analyse the dynamics of IPs in the AR4D context in order to provide recommendations to enhance IP performance, their structural embedding in international AR4D, and their contribution to achieving development impact.
IPs to support strategic niche management for system innovation
Niche-regime theory based on the multi-level perspective on system innovation (Geels, 2004 ) is used to analyse how the functioning of IPs is constrained or enabled by the dominant AR4D context. IPs can play a key role in facilitating so-called system innovation in agriculture, which has been found essential to solve the complex agricultural problems (Elzen et al., 2012a; Hounkonnou et al., 2012; Kilelu et al., 2013; Schut et al., 2015a) . Such system innovation requires fundamental restructuring of production systems, supply-chains, policies, management, monitoring and evaluation (M&E) and decision-making processes (Hall, 2005; Roep et al., 2003; van Mierlo and Totin, 2014) . Previous experiences from the agricultural sector demonstrate how, through processes of formation and re-formation (i.e. institutionalisation), actors and organisations tend to become locked into static 'regimes' of technologies, policies, routines, protocols, norms, values, incentives structures and regulations (Elzen et al., 2012a; Hinrichs, 2014; Sumberg et al., 2013b; Vanloqueren and Baret, 2009) . Although regimes are stable, they can change over time. Dissatisfaction of regime functioning or outside pressure creates opportunities for so-called 'niches' in which alternative practices are developed and tested, to change regime configuration. In niches, actors experiment with and organise around particular ideals, interests and, purposes and, need to engage with the regime to negotiate durable change (Elzen et al., 2012b; Klerkx et al., 2010) . To support niches in this effort, approaches like 'strategic niche management' are aimed at shielding off niches from prevailing regime selection pressures and tensions, so that they get a chance to mature and contribute to regime reconfiguration (Loorbach and Rotmans, 2010; Schot, 2008) . However, incumbent regime configurations have path-dependencies, sunk investments and a certain institutional logic, which is not easy to durably change (Fuenfschilling and Truffer, 2013) . As a consequence, niche innovations remain prone to being translated, compromised and renegotiated in order to 'fit' the incumbent regime's needs and requirements (Elzen et al., 2012b; Smink et al., 2015; Smith, 2007) . IPs can be considered as places where niches can develop, and where niche and regime players meet, interact and negotiate systemic change.
IP as a strategic niche to reform the AR4D system
As indicated in the previous section, IPs can contribute to strategic niche management, but they are also a strategic niche in themselves as they can be considered an institutional system innovation. Acknowledging the inherent complexity of agricultural problems and the need for system innovation, collaborative approaches such as IPs have been proposed to foster a paradigm shift from technologyoriented to systems-oriented AR4D (Hounkonnou et al., 2012; Moschitz et al., 2015; Sherwood et al., 2012) . Based on a meta-review, Klerkx et al. (2012) identified four evolving approaches to agricultural innovation (1) the transfer of technology approach that reflects the idea that researchers develop knowledge and technologies, which are then transferred 'top-down' by extensionists to farmers or other end-users (e.g. Rogers, 1962) , (2) the farming systems approach that has more attention for the context-specific social-cultural, economic and agro-ecological drivers that influence the performance of agricultural innovations at the level of the individual field, the farm, or a collection of farms (e.g. Altieri, 1984; Biggs, 1995; Giller, 2013) , (3) the agricultural knowledge and information systems (AKIS) approach that embodies a gradual shift from top-down to bottom-up approaches to agricultural innovation (e.g. Engel, 1995) , and (4) the agricultural innovations systems (AIS) approach, that has more attention for the systemic institutional and political dimensions of innovation processes (e.g. Hounkonnou et al., 2012; Leeuwis, 2000) .
The above-described paradigm shift is rooted in several debates on the organisation and role of science, for example about different 'modes' of knowledge production (Gibbons, 1994; Nowotny et al., 2003) , research 'for' development versus research 'in' development approaches (Coe et al., 2014) , expert-led development versus peopleled development (Sherwood, 2009) , or science-centric innovation systems towards innovation systems that support systemic and emergent multi-stakeholder processes (Nettle et al., 2013) . Although differences exist between these debates, they all reflect a move away from approaches to agricultural innovation where the development and transfer of technologies or technical solutions by researchers and experts, and the adoption by farmers is central (technology oriented); towards approaches where processes of integrated problem analysis, participatory priority setting, designing and implementing of technological and socio-organisational solutions by stakeholders Table 1 . Features of technology-oriented versus systems-oriented approaches to agricultural innovation (based on Gibbons, 1994; Hall, 2005; Klerkx et al., 2012; Nowotny et al., 2003; Sherwood, 2009; World Bank, 2006 (Klerkx and Leeuwis, 2009; Neef and Neubert, 2011) . Despite various attempts to make them more integrated, participatory and demanddriven (e.g. Devaux et al., 2010; Kristjanson et al., 2009) , many AR4D systems still very much reflect the technology-oriented approach to agricultural innovation (e.g. Biggs, 2008; Rivera and Sulaiman, 2009; Schut et al., 2014b; 2015b; Sumberg et al., 2013a; 2013b) . This incumbent, technology-oriented AR4D system can hence be considered to be (part of) a regime (Minh et al., 2014) . The regime configuration determines to a large extent what types of innovations are perceived to be needed (e.g. what are considered to be 'good agricultural practices'), and how the science system is supposed to support innovations (Lamine, 2011; Li et al., 2013; Minh et al., 2014; Vanloqueren and Baret, 2009) .
Through their focus on understanding systemic constraints and opportunities for innovation, developing a joint vision for collective agency and action, and mobilising allies and resources, IPs are believed to provide an important contribution to a transformation of incumbent technology-oriented AR4D regimes .
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Study context
Data for this study were gathered in two AR4D programmes in Africa. The first is the IP programme championed by the Forum for Agricultural Research in Africa (FARA), and implemented under the Sub-Saharan Africa Challenge Programme (SSA-CP) and the Dissemination of New Agricultural Technologies for Africa (DONATA) project. The second is the CGIAR Research Program on Integrated Systems for the Humid Tropics (Humidtropics) that has adopted the platform approach for achieving multistakeholder engagement, and realising its R4D outcomes across three continents. The SSA-CP was implemented in eight countries. The programme's Integrated AR4D approach was tested through 32 IPs. The objective of these IPs was mainly to create, or link farmers to, niche markets in existing value chains (CORAF/ WECARD, 2012). Within Humidtropics, platforms form the core of the programme's strategy to stimulate multi-stakeholder collaboration towards the realisation of agricultural development outcomes. The programme's projected timeline of 15 years reveals the central role of long-term partnerships in fostering innovation in the agricultural system. In Humidtropics, two types of IPs are distinguished. IPs at the more local, 'field site' level, are expected to identify, and experiment with, a coherent set of entry points for agricultural innovation. IPs at the so-called 'action site' level (which is often, but not necessarily the provincial or national level), are expected to facilitate the removal of constraints for the scaling of technological and institutional innovations 1 . Both types of IPs are composed of different stakeholder groups, including farmers (organisations), donors and development organisations, private sector, government, researchers and media.
Methods of data collection and sampling
Data were collected from primary and secondary sources (Table 2) . Primary data sources are participatory observations, semi-structured interviews and surveys. Participatory observation is a purposeful and systematic way of observing an interaction or phenomenon as it takes place (Kumar, 2005) . Between July 2014 and January 2015, a total of 20 Humidtropics IP events were attended in Uganda, Burundi, Rwanda and DR Congo. These events do not only concern the actual platform meetings, but also preparatory events, field visits and reflection meetings. Observations were documented in written jottings and field notes. For the semistructured interviews, a topic list was prepared and fine-tuned for each interview depending on the specific role of the respondent in the case. It was decided to conduct key-informant interviews with facilitators and researchers that worked with, or had
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543 SSA-CP/ DONATA and Humidtropics studied, IPs in an AR4D context. Respondents were purposefully selected, or based on snowball sampling where interviewed key-informants identify other people that could be of relevance to the study (Russell Bernard, 2006) . In total, six key informants were interviewed, all with considerable experience in analysing IPs across different programmes and countries. Interviews typically took one hour and were recorded and transcribed. Furthermore, a capacity development workshop for Humidtropics staff and IP facilitators was organised in April 2014 in Kenya. Preceding the workshop, a survey was conducted that provided insight in the perceptions of the 19 participants on agricultural innovation and the role of IPs. Secondary data sources are previously collected and documented data (Kumar, 2005) . Examples of secondary data used in this study are, amongst others, agendas, announcements, minutes and other written reports of IP meetings, as well as M&E reports and scientific papers that contain empirical data gathered by other researchers. Furthermore, we analysed around 20 IP case studies published in Nederlof and Pyburn (2012) and Nederlof et al. (2011) .
Data analysis
Qualitative descriptive analysis of observations, interviews and secondary data provided insights into the different opportunities and constraints for IPs in fostering a paradigm shift from technology-oriented to systems-oriented approaches to agricultural innovation. The features presented in Table 1 form the outline of how we present our empirical data in the next section. For reasons of confidentiality, quotes and statements made by individual interview respondents were anonymised. Quantitative analysis of the surveys was done using Microsoft Excel R software. Survey responses were coded and mapped against four perspectives on agricultural innovation (technology transfer, farming systems, AKIS and AIS) identified by Klerkx et al. (2012) . The authors have performed moderate editing of interview quotes and questionnaire responses to enhance readability.
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IPs and changing definitions of agricultural innovation
Interviews with key-informants and observations demonstrated that the majority of platform facilitators and participants are aware of the advantages of IPs. Frequently mentioned advantages include working together to align objectives of stakeholders and facilitating interactions and collaboration across different levels. Of the surveyed platform facilitators, 61% adopt a systems-oriented definition to agricultural innovation. For these respondents, the facilitation of (farmer) participatory research and learning, and processes of technological and non-technological change are more closely related to agricultural innovation than the development, transfer, adaptation and adaptation of technologies for farmers, which was preferred by remaining 39% of the respondents (Table 3) .
When looking at the practice of IPs, some interviewees express that IPs are sometimes 'old wine in a new bottle'. They explain that in some occasions, the IP offers a 'brand name, but practically the only thing that they do is having extension agents and scientists rolling out their ideas upon farmers' heads'. This 'corruption of the term' eventually damages the reputation of the IP approach, and consequently, its ability to achieve its potential to foster a paradigm shift in agricultural innovation. Participatory priority setting exercises were organised with the Humidtropics IPs to identify entry points for agricultural innovation. When comparing the identified entry points with the actual (field) R4D activities executed, overlap and gaps can be identified. In some cases, entry points that were identified by the IPs have not been followed up, whereas in other cases, new entry points have been included in the R4D agenda. Interviews revealed that this is mainly due to existing project commitments and funding frameworks, as well as to personal and organisational mandates and preferences to work on certain R4D themes in specific regions. These commitments, mandates and preferences did not always match the IP needs and interests.
Key objectives for working with IPs
Survey results reveal that enhancing capacity to generate and respond to change forms the key objective for working with IPs (61%). A very small proportion of facilitators believe the key objective is purely technology oriented, namely to foster transfer, diffusion and adoption of technology (6%) ( Table 3) . Project documentation and other secondary data reveal that under the SSA-CP, IPs for technology adoption (IPTAs) were promoted under a continental platform for technology dissemination. IPTAs are organised around: 'A common commodity and analyse gaps in the commodity value chain to define the IPTA's specific interventions. They follow the concept that effective agricultural technology dissemination -the adoption, use, uptake or commercialisation of existing knowledge -calls for understanding of farming systems through strong linkages and active participation among a range of actors ' (FARA, 2012) . According to our interviewees, technology transfer and adoption at farm level form indeed an important objective of many IPs. They added that there is often limited attention for enhancing capacity at the systems 
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547 level to continuously identify, analyse and solve technological and non-technological agricultural constraints. We observed that a large share of the current Humidtropics IP activities focus on (participatory) testing and adaptation of technologies (e.g. intercropping) at local level. Within these activities, there is attention for the nontechnological dimension of agricultural innovation such as nutrition and gender. So far, attention for policy and markets is less reflected in the R4D activities, which, to a degree, can be explained by disciplinary background and professional expertise of researches in the platforms.
IP focus and disciplinary approaches to agricultural innovation
Of the surveyed IP facilitators, 56% is of the opinion that IPs should focus on stimulating joint problem solving and learning across particular value chains (Table 3) . This is particularly true in the IPs managed by FARA in SSA-CP and in DONATA. Although an IP is not necessarily value chain bound, interviewees mentioned that a crop or commodity focus forms a good entry point for bringing together interrelated stakeholders and enhance collaboration for collective action. In IPs where the entry points are open, a broad variety of topics and interests emerge, running the risk that there is too little focus and common ground for collective action. Interviewees stressed that the (crop or commodity) focus of the organisation initiating or supporting the IP can determine or steer the platform focus and selection of entry points. Humidtropics IPs have been initiated by international agricultural research centres that form part of the CGIAR. The IPs are facilitated by representatives from the national agricultural research system (NARS), universities or national NGOs. Many of the platform facilitators have a natural science background (e.g. in breeding, agronomy, soil science), and generally did not receive specific training in facilitating interactive, multi-stakeholder processes.
Entry points identified by IPs may not always align with existing organisational mandates and expertise available within the (research) organisations represented in the platforms. We observe that there is limited capacity to respond to constraints that are of institutional nature and cut across commodities or value chains. Domains such as agricultural education, gender, nutrition, policies, markets and multi-stakeholder processes are historically less strongly represented in the AR4D system than, for example, agronomy, breeding and economics. To fill such gaps, new partnerships have been established and the proportion of R4D actors with expertise in these institutional domains is slowly increasing. In Uganda, for example, one of the IPs partnered with a Tanzanian research organisation specialised on vegetables to cater for the specific needs of the IP.
IPs' effectiveness, institutional embedding and accountability
According to the majority of the surveyed facilitators, effective IPs support the integration of different types of knowledge (50%) or contribute to institutional change processes (39%) ( Table 3) . On how to reach these objectives, different visions exist. One of the interviewees explained how an IP can be a short-term project which is 548 M A RC S C H U T et al.
dismantled after achieving its objective. Actors with a clear agenda can be part of an IP for longer or shorter periods of time. Another respondent explained further that: 'Sometimes we have the government come in for about three or four years, expecting to get a result. In the same vein we often have powerful actors, NGOs, researchers and private organisations, pushing a particular agenda for a period of time under the heading of the IP'. An interviewee with a different vision mentioned that: 'Although IPs can achieve results within the first years, this is not always feasible. Furthermore, such results may not transcend to real innovation, which also needs institutional and individual behavioural and attitudinal change, and generally that requires more time.' Interviewees relate platform effectiveness to the design of the platform process: '[W]hat we see [ . . . ] is a predefinition [approach] that comes from either researchers or donors'. This way of working undermines the legitimacy and mandate of the IP in setting and driving the R4D agenda. We have observed that engaging with existing research and development projects was proposed to IPs as a strategy to stimulate fast results and concrete activities that could stimulate platform learning. In several of these projects, the scope, objectives and activities did not align well with the IP's priorities. Moreover, the detailed log-frames and predetermined M&E frameworks do not always align well with key IP principles such as responding to (changing) stakeholder needs and interests. Based on our experiences, we conclude that several of these proposed projects were never implemented in collaboration with the IP.
In Humidtropics, modest, platform-led innovation funds have been created, intended to function as an incubator for activities that match platform priorities. These platform funds seem to be effective in terms of filling gaps of working on activities that IP members do not have expertise, mandate or resources for. For example, these funds are being used to support livestock R4D activities in Burundi where no other livestock (research) institute or project was able to respond to the IP demands. The availability of platform-led innovation funds should stimulate -and not reduce -the willingness of organisations represented in the IP to invest their own financial, human or other resources. Similarly, using the platform-led innovation funds to pay per diems to IP members may (negatively) affect ownership and representation, although this requires deliberation.
M&E frameworks that capture platform performance and learning processes are being developed, tested and implemented with a small number of the Humidtropics platforms. Several interviewees mentioned that the type of M&E framework used depends on the AR4D organisation supporting the IPs, as well as on the donor demands and the projects that are supposed to support IP activities. In Humidtropics, for example, quantifiable outputs related to gender need to be specified for all R4D activities, which is a priority for many donors. Although surveyed IP facilitators generally have a long-term focus on fostering institutional change processes (Table 3) , we observed that meeting (annual) internal criteria for time, financial and quality management and deliverables influence priority setting towards demonstrating rapid progress and impact. Platform facilitators spend a lot of their time and energy on meeting these criteria, which may be at the expense of their attention for the IP process
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549 and coherence of platform activities. Pressure for expected annual deliverables may influence the orientation of the IP towards 'low hanging fruits' rather than dealing with fostering more fundamental and long-term institutional innovation.
Nature of knowledge produced in IPs: scalability versus contextualisation
Secondary data reveals that the performance of IPs often depends on the unique dynamics of the platform learning (process), as well as on the specific socio-economic and agro-ecological context of the identified problem (content) that the platform seeks to address. The impact of the IP is as much a result of the quality of the multi-stakeholder process (jointly identifying constraints, sharing information and learning) as well as it is a result of the performance or competitiveness of the actual innovations the platform produces. According to our interviewees, this has implications for the thinking about the generalizability and scalability of results that emerge from IPs. One of the interviewees stressed that many innovative practices are indigenous and need to be adapted and re-interpreted in order to benefit stakeholders in other contexts. A key objective of Humidtropics IPs is that innovations developed through IPs should demonstrate value-addition to existing situations and approaches, and should have built-in mechanisms for going to scale. Initial experiences show that R4D activities in IPs focus on demonstrating, or diffusing existing technologies (e.g. intercropping techniques, fertilizer applications, spacing of crops) rather than exploring 'out-of-the-box' R4D and innovation pathways. Furthermore, surveyed IP facilitators emphasise that community-based participatory research, information sharing and learning (47%) are key success factors for agricultural innovation (Table 3) . Linking these community-based innovations to scaling actors such as development partners and high-level policymakers across different levels seems to receive lower emphasis, as these stakeholder groups are represented less strongly in local and national IPs in the countries where data for this study were collected. This could result in challenges for up-and outscaling of innovations that were developed through the IPs.
Roles of researchers and other stakeholders in IPs
Several of the interviewed key-informants mentioned that the traditional assumption that 'experts know it all' is only challenged to a limited extent in current IP practice. According to our respondents, this is strengthened by the fact that the majority of IPs are being initiated by (international) research organisations. Observations and interviews confirm that not only researchers, but also other stakeholders (e.g. policymakers, farmers, NGOs and donors) seem to be locked into existing division of roles and mutual dependencies and expectations. One of the causes mentioned was a lack of attention for addressing structural power inequalities between stakeholders, integration of expert and lay competences, and equal interaction and collaboration. Another key principle is that the platform can stimulate ongoing negotiation and discussion between multiple stakeholder groups, rather than reinforce a situation in which researchers develop technologies and knowledge, that extension and development partners transfer and communicate to end users (farmers). The surveys showed that 33% of the facilitators perceived the main role of researchers to be to develop technologies and knowledge. However, facilitation of learning and capacity building (28%), and enhancing innovation capacity in the agricultural system (28%) were also recognised to be important roles for researchers. A crucial challenge in this respect is how researchers see their role in a wider sense at the platform, beyond the specific disciplinary or thematic expertise that they bring to the table. Farmers were mainly seen as adopters of technologies and source of information or as experimenters and experts (both 33%) (Table 3) .
Intervention and learning methods in IPs
Of the surveyed facilitators, 61% see IPs as the most effective approach to foster agricultural innovation. More traditional intervention approaches such as farmer consultation to inform research (17%) and extension-led technology transfer (0%) are seen as less effective (Table 3) . IP literature sketches an approach that uses interactive methods that can foster dialogue, learning and negotiation between stakeholders with different needs and interests to achieve collective action and impact. However, the analysis of case studies, interviews and observations demonstrate that in many IPs traditional methods such as field days, training of trainers, demonstration plots and research-led experiments dominate. Documented IP cases show considerably few examples of methods that stimulate farmer-led innovation, (reflexive) monitoring of platform dynamics, or revealing and addressing power inequalities between different groups of stakeholders.
A N A LY S I S A N D D I S C U S S I O N
Despite the intent and potential of IPs to foster a transition from technologyoriented to more systems-oriented approaches to agricultural innovation, practical experiences show the challenges IPs face to live up to this expectation. In order to reflect on institutional embedding of the IP approach in AR4D and to explore strategies that can strengthen the contribution of IPs to creating systemic capacity to innovate and achieve development impact, we analyse and discuss: (1) the early observations of transformation of IPs, (2) how niche-regime interactions can explain these transformation, and (3) what strategies can stimulate the progressive alignment of IPs towards systemic approaches to innovation and their institutional embedding in AR4D structures.
Early observations of transformation of IPs
Our data show first signs of transformation of IPs, some of which are positive, and others are questionable for achieving the desired paradigm shift towards a systemic perspective on agricultural innovation. Examples of positive transformations include more attention for capturing learning, both within and between IPs in terms of content and process. Documenting platform processes is important for understanding the specific conditions and issues that influence platform performance. The creation of platform-led innovation funds that can function as an incubator to work on
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551 platform priorities is innovative and can strengthen the position of platforms as independent and self-organised entities. However, the challenge here is the usually low level of actual and continuous investment and resources channelled towards IPs by AR4D programmes (Kristjanson et al., 2009) . Having IPs at both the local level and national level (such as in Humidtropics) can create a more conducive environment for innovation and can ensure that institutional challenges that cut across sectors, value chains, or specific localities are being addressed, including working on achieving better and continuous resourcing of IPs. Such cross cutting work is key to embedding new approaches as concluded by Minh et al. (2014) . Understanding needs and challenges of stakeholders across different levels, and developing regional strategies that address these in a coherent way has been earlier noted as a critical success factor for agricultural innovation (De Janvry and Kassam, 2004; Giller et al., 2008; Schut et al., 2015a) . Our findings indicate that structural attention for capacity development of IP facilitators can foster thinking about more systems-oriented approaches to agricultural innovation. Stand-alone workshops need to be complemented by structural adjustments of curricula of vocational and higher education institutes that train current and future AR4D professionals (Devaux et al., 2009; Donnet et al., 2012; Pant, 2012; Struik et al., 2014) . Another positive experience is that, in the Humidtropics site in Central Africa, platform-related R4D activities are funded through a donor project that provides a high degree of freedom and flexibility to respond to stakeholder demands.
However, we have also observed that stakeholder demands are often strategically altered to fit the objectives of existing, predefined technology-transfer projects. Trying to support demand-driven, stakeholder-led innovation processes through technologytransfer projects led by researchers and extension officers is causing challenges. The specific objectives, time-lines, funding structures and donor preferences of these technology-transfer projects often do not correspond with the demands and needs of stakeholders on the ground, as was also found in other studies (Botha et al., 2014; Klerkx and Leeuwis, 2008; Roux et al., 2010) . The survey revealed that farmers continue to be seen as end-users of innovation, rather than as capable innovators who, in collaboration with researchers and other stakeholders, could set research agendas and devise effective solutions to the complex problems they face. More investment needs to be made in understanding farmer innovations and also in supporting dynamics within farmer groups, as inputs into IP functioning. This should be aimed at giving more space and voice to farmers in IP processes. Another important observation is that long-term, less tangible, institutional innovation and behavioural change remain unaddressed, while this has been denoted a key success factor towards enhancing the performance of the AR4D system in delivering development outcomes and impacts . Similar challenges have been documented in relation to other collaborative approaches, such as farmer field schools (Sherwood et al., 2012) .
Examples of other transformations are that many of the IPs focus on the development or adaptation of technologies and services or their adoption and diffusion (e.g. the IPTAs). Documented IP cases and observations show considerably few examples of the use of methods that stimulate farmer-led innovation, (reflexive) monitoring of platform dynamics, or institutional experiments that represent a large proportion of stakeholder needs in -for example -Central Africa (Schut and Hinnou, 2014) . In contrast, many of the IP processes simply lead to researcher-led field trials that are implemented using existing national agricultural extension systems, whose efficiency and innovation capacity is often low (Rivera and Sulaiman, 2009 ). Here we should add that highly energetic and competent individuals in these systems can make the difference in terms of facilitating IPs and IP activities.
Another concern is that key principles of IPs are being diversely translated and utilised in the hands of different actors and organisations, sometimes against the explicit purposes of the approach . The majority of organisations represented in the IPs, are traditional AR4D institutes, of which many are structured along disciplinary lines, have a long history of technology development and transfer, and have limited expertise on institutional innovation, facilitation of interactive multi-stakeholder processes, or how to address structural power inequalities between stakeholder groups. These issues are key constraints for agricultural innovation and play out in IPs (e.g. Cullen et al., 2014; De Janvry and Kassam, 2004; Ilukor et al., 2015) . Although many of the organisations are hiring IP experts and are promoting integrated systems R4D, the real institutional embedding of this will take time as experiences elsewhere have also shown (Botha et al., 2014; Roux et al., 2010; van Mierlo and Totin, 2014; van Paassen et al., 2014) .
Understanding IP transformations from a niche-regime perspective
We identify three types of niche-regime interactions related to the IP transformation and performance in AR4D. First, we observed that the AR4D regime simultaneously constrains and enables niche-level IPs. Capacity development for platform facilitators forms a good example of how the AR4D regime supports IP functioning. Capacity development efforts emphasise the need for flexibility, adaptive capacity and learning as essential characteristics of successful IPs in terms of their capacity to respond to the needs and demands of different groups of stakeholders. However, that same AR4D regime also enforces platforms to comply with rigid annual planning, reporting and accounting requirements, that may constraint the IP's capacity to contribute to systemic change and moreover consume large amounts of time and energy from platform facilitators (see also van Mierlo and Totin, 2014) . It shows that capacity development needs to be accompanied by new institutional arrangements that stimulate platform facilitators to put their newly acquired competences into practice, because an 'old' institutional setting may hinder a 'new' way of working, as noted by Nettle et al. (2013) . Another example relates to the platform-led innovation funds, such as used in Humidtropics. These funds enhance IP ownership and space for innovation by making IPs less dependent on existing projects, mandates and interests of research and extension providers (see also Dentoni and Klerkx, 2015; Klerkx and Leeuwis, 2008; Real and Hickey, 2013; Ton et al., 2015) . However, these allocated funds are often modest, and insufficient to drive research agendas, compared to allocations for other types of research operations. More emphasis needs to be made in developing specific research proposals in support of IP functioning and research. Also the rules
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553 and regulation around the use and accountability of platform-led innovation funds can easily stimulate IPs to procure goods (e.g. fertilizers) or services (e.g. research and extension) from certain partners (i.e. those represented in the AR4D programme), rather than generate innovation-driven research.
Secondly, regimes can strategically keep niche-level developments 'on a leash' (Smink et al., 2015) to align them with regime-level objectives. Following the initial success of IPs as a niche experiment, the approach has become recognised as 'best practice' in AR4D, leading to the adaptation and uptake of the approach by AR4D organisations. The existing body of literature shows how innovative collaborative approaches that perform well at the niche level, can be prone to becoming translated to fit with prevailing mandates and preferences at the regime level (Kloet et al., 2013; Minh et al., 2014) . Hence, this may loosen those features which made them distinct from previous ways of working. In relation to IPs, this may imply that they lower their ambition, and devaluate to become mere research projects steering committees with limited systemic change agency, and hence become 'old wine in new bottles'. Although it is too early to conclude this for the IPs analysed in this paper, we do observe some signs of IPs being controlled by the regime that they are supposed to challenge. For example, IP performance and R4D activities are carefully mapped against existing donor demands and development outcome expectations. Proposed activities that are in line with the demands and objectives are being advocated as responding to IP demands. Activities that are not in line with demands and objectives are strategically aligned or adjusted to fit the AR4D programme's needs, or -in the worst case -ignored. We believe that a good starting point could be to clearly position research and development actors, including donors, as stakeholders in the IP process rather than them positioning themselves principally as providers of objective scientific support to the IPs. This may be complicated as long as many of the IPs are initiated and funded by research and development actors. In line with earlier comments on the need for capacity development of IP facilitators, this would also call for creating awareness among AR4D actors, about what working with IPs implies (see e.g. Boogaard et al., 2013) . Additionally, this also requires structural changes in working procedures, funding and evaluation of AR4D institutes in order to achieve development outcomes (Hall et al., 2003; Kristjanson et al., 2009) .
Thirdly, Kemp et al. (1998) provide insights that can help us to explain why IPs struggle to have durable impacts at regime level, noting that regimes remain stable because of path dependency and sunk investments. Such investments have been made in AR4D physical infrastructure such as laboratories or experimental stations, but also in human capacity and funding structures. Consequently, there are actors with a stake in maintaining the status quo, as adaptation of this infrastructure requires new investments, which come with a certain degree of risk. Besides new investments in infrastructure, new competences, partnerships, perspectives and routines need to emerge and develop which comes with insecurity and (often) resistance. People are aware that something needs to change, but preferably 'not in my back yard'. As a consequence, actors and organisations can become locked-in into the incumbent regime. As our experiences highlight, this lock-in does not only apply to research and development actors and organisations, but also to the farmers, government and private sector with whom they collaborate, as well as donors. An important first step is to create an enabling environment and new 'rules of the game' to unlock institutional constraints and logics (Hung and Whittington, 2011; Nettle et al., 2013) . This can create space to translate these visions and intentions into concrete reform of research and broader innovation systems trying to accommodate new ways of working. This requires identifying who can champion institutional change from an influential position within AR4D organisations. Such an 'institutional entrepreneur' can reframe paradigm, engage in lobbying, build coalitions and seek resources to enable structural change in AR4D agenda setting and engagement mechanisms (Battilana et al., 2009) . In addition capacity development of IP facilitators, IP members and other AR4D actors can enlarge the mental space and willingness for doing things differently (Boogaard et al., 2013; Klerkx and Leeuwis, 2008; Nederlof and Pyburn, 2012) . Our survey data show that IP facilitators generally embrace systems-oriented approaches to agricultural innovation. In this capacity development process, exchange between different programmes and projects can be of great value, as noted earlier (Ortiz et al., 2008; Thiele et al., 2007) .
Transitioning towards increased systemic capacity to innovate: the role of IPs?
Tensions caused by niche-regime interactions form an inherent part of any change or transition process. Collaborative approaches such as IPs are likely to be adapted and modified to fit political and institutional realities of regime actors, as confirmed by earlier experiences (Sherwood et al., 2012) . This -on the one hand -can results in erosion of key qualities of the methodology, but -on the other hand -is also needed to (re)interpret, internalise and understand what approaches like IPs are all about. A paradigm shift from technology-oriented to systems-oriented approaches to innovation requires a transition phase in moving from one regime configuration to another. During this phase, IPs and other initiatives that are supposed to lead to demand-driven, systems-oriented R4D, will have to be accommodated and funded through existing -sometimes seemingly incompatible -supply-driven technology-oriented projects and structures, and supported by actors that do not necessarily have a background, nor interest in systems R4D. During such transition periods, an 'intermediate regime' (Flinterman et al., 2013) can support that new projects will be designed to become more systems oriented, more demand driven, more trans-disciplinary and integrated. In other words, this intermediate regime facilitates progressive and strategic alignment of systems-oriented approaches with technology-oriented regimes.
Progressive alignment will not be linear or one-way, but a process that is likely to be characterised by iteration, reflection, conflict and learning. We believe that IPs can fulfill an important role in facilitating such alignment processes. Rather than merely providing a space to discuss stakeholder R4D needs, sufficient attention should be paid to reflecting on the IP process of learning and adaptive management (Arkesteijn et al., 2015; Kilelu et al., 2013) . In that way, IPs can provide a space where expectations
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555 and tensions related to transition processes, approaches to innovation, and the new roles and tasks for different stakeholders (including for research and researchers) can be discussed and negotiated (Schut et al., 2011) . This joint reconsideration and restructuring has been found essential for collective action and agricultural innovation (Wellbrock et al., 2013) .
To support such reflection, more rigorous documentation and analysis of IP processes are needed, using systematic approaches as Neef and Neubert (2011) have done for participatory research. This can lead to better understanding about the key features that influence platform performance in a given context. Preliminary experiences with platform process documentation and learning systems in Humidtropics are promising, although more in-depth analysis of data is required.
C O N C LU S I O N IPs are increasingly popular as a strategic collaborative approach for shifting from 'traditional' technology-oriented AR4D practice towards 'new' collaborative and integrated systems-oriented AR4D. This paper provides examples of the opportunities and challenges for IPs in supporting such a paradigm shift. Institutional embedding of key principles of IPs in AR4D programmes is taking place, such as the implementation of interlinked platforms across different levels, platform-led innovation funds, new partnerships and stakeholder commitments, and more flexible donor projects. However, it is worrying that researchers and institutional mandates continue to dominate the IP and broader AR4D agenda. Our findings suggest that many of the IPs focus on technology testing and adoption, although there is increasing attention for gender and nutrition. Institutional dimensions of agricultural innovation (e.g. related to policy, markets and access to land, credit, inputs and services) are currently being addressed to a much lesser extent. We wonder hence whether these IPs reinforce rather than challenge existing agricultural innovation paradigms, and whether they have the potential to contribute to more systems-oriented approaches to agricultural innovation. In that sense, we are witnessing the risk that IPs and other systems-oriented ways of working remain isolated cases of success rather than becoming broadly embedded in AR4D systems. This is despite efforts for better collaboration and exchange of experiences at the global AR4D level, such as in the CGIAR's Institutional Learning and Change initiative (e.g. Ekboir et al., 2013) .
By analysing the embedding of IPs through the lens of niche-regime theory, it has become clear that this is process of massive paradigm shift and mind-set alignment at both institutional and individual levels across the whole spectrum of stakeholders. Such a shift is unlikely to take place only through isolated experimentation with new approaches such as IPs, but require structural and broad-based learning and capacity development. System innovations will not only require reframing of paradigms, but also changes in organisational mandates and incentives, procedures and funding. These processes are of a highly political nature given path dependencies and existing investments and interests, and therefore require active institutional entrepreneurship, for which there are no clear recipes. However, decision makers in AR4D that champion the IP approach and seek to enhance systemic capacity to innovate could benefit from (1) developing a broader perspective on how AR4D fits within a broader package of agricultural innovation systems in which instruments such as IPs merit separate and dedicated funding and (2) learning from how decision makers elsewhere have created an enabling environment and durable incentives to institutionalise demand-driven AR4D to support systemic capacity to innovate.
Acknowledgements. This work was carried out under the framework of the Consortium for Improving Agricultural Livelihoods in Central Africa (CIALCA) which is funded by the Belgian Directorate General of Development Cooperation (DGDC). The work was also supported by the IITA-led project on Policy Action on Sustainable Intensification of Cropping systems in Uganda (PASIC), funded by the Netherlands Embassy in Kampala, Uganda. CIALCA and PASIC form part of the CGIAR Research Program on Integrated Systems for the Humid Tropics (Humidtropics). We would like to acknowledge Humidtropics and the CGIAR Fund Donors for their provision of core funding without which this research could not have been possible.
The authors highly appreciate all IP facilitators, farmers, government officials, researchers and civil society, NGO and private sectors representatives who collaborated with us and provided data and insights necessary for this study. We acknowledge the six key informants, who all provided essential insights on the performance of IPs across different programmes and countries. The authors thank Zsolt Varga for his valuable contribution to the study. Two anonymous reviewers gave valuable feedback that enabled us to improve the quality of the manuscript.
